U.S. NONPRO VISIONAL PATENT APPLICATION 



CONTROLLED CONVEYOR 



Raymond R. Neiser 
7901 Innovation Way 
Mason, Ohio 45040 

Randall J. Harrison 
7901 Innovation Way 
Mason, Ohio 45040 



Attorney Docket No. 0100352.0517300 



Edwin R. Acheson, Jr. 
Registration No. 31,808 
FROST BROWN TODD LLC 
2200 PNC Center 
201 East Fifth Street 
Cincinnati, Ohio 45202 
(513) 651-6708 

Customer No. 28674 

"Express Mail" mailing label number 

EV 316082487 US 

March 19. 2004 

Date of Deposit 

I hereby certify that this paper or fee is being deposited 
with the United States Postal Service "Express Mail Post 
Office to Addressee" service under 37 CFR §1 .10 on the 
date indicated above and is addressed to Mail Stop: Patent 



Application, Commissioner for Patents, P.O. Box 1450, 
Alexandria, VA 22313-1450. 




- 1 - 

CONTROLLED CONVEYOR 

Raymond R. Neiser 
Randy Harrison 

[0001] This application claims priority from United States Provisional Patent 

Application Serial Number 60/455,055, filed March 19, 2003, titled 
Controlled Zone Conveyor, the disclosure of which is incorporated 
herein by reference. 

Technical Field 

[0002] This invention relates to a declined conveyor, and more particularly to 

a declined conveyor having controlled conveyors interposed between 
gravity conveyors for improved control. The invention will be 
disclosed in connection with a controlled conveyor having a conveying 
surface defined by rollers which are driven by an underlying 
longitudinally disposed drive roller. 

Background of the Invention 

[0003] Declined conveyors are well known. They are used in many different 

applications, such as to convey packages to loading bays for loading 
onto trucks. Declined conveyors may be powered conveyors, such as 
declined belt conveyors. Declined conveyors may be non-powered, 
such as gravity conveyors comprising skate wheels or rollers which are 
free to rotate. Gravity conveyors can function to accumulate packages, 
eliminating the need for a separate accumulation conveyor. While 
gravity conveyors are less expensive than powered declined conveyors, 
their free flowing nature presents flow control problems that can result 
in impacts between packages thereby interrupting flow, causing jams, 



misorienting packages, causing package damage or other interruptions 
to product flow. 

The pitch of a gravity conveyor must be great enough for light weight 
packages to spin the rollers, as is necessary to continue traveling down 
the conveyor, yet small enough to minimize heavy cartons from 
gaining too much momentum and crashing into other packages. A 
gravity conveyor may lack sufficient control to avoid overfeeding the 
conveyor which carries packages from the lower end of the gravity 
conveyor. 

In order for an initial package to continue traveling down a gravity 
conveyor, it must overcome the inertia of each roller or wheel it 
contacts and start it spinning, which removes energy from the package, 
slowing it down. If a trailing package is following closely enough, the 
rollers or wheels may still be spinning, so the trailing package does not 
have to start the rollers or wheels, and thus its speed does not decrease 
as much as the first package (and may actually increase). Depending 
on spacing, subsequent packages may be accelerated by the spinning 
rollers or wheels, and impact the leading packages. 

It is known to provide spaced apart, constant speed driven rollers as 
part of the conveying surface, generally perpendicular to the direction 
of package travel, acting as a brake. However, while relatively 
inexpensive, such a configuration often does not provide enough 
control. 

It is also known to provide brakes to stop a group of rollers from 
spinning. Such brakes typically act on the lower surface of the rollers. 
However, light packages which are stopped thereby may have 
difficulty restarting. 

The present invention represents an economical solution to controlling 
package flow down declined conveyors. 
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Brief Description of the Drawing 

[0009] The accompanying drawings incorporated in and forming a part of the 

specification illustrate several aspects of the present invention, and 
together with the description serve to explain the principles of the 
invention. In the drawings: 

[0010] FIG. 1 is a fragmentary perspective view of a declined conveyor 

illustrating a controlled conveyor section constructed in accordance 
with the teachings of the present invention, with the drive elements and 
edge guard omitted for clarity. 

[0011] FIG. 2 is a top plan view of the controlled zone conveyor and 

downstream gravity conveyor of FIG. 1, omitting the upstream gravity 
conveyor. 

[0012] FIG. 3 is a bottom plan view of the controlled zone conveyor of FIG. 

1. 

[0013] FIG. 4 is an enlarged, fragmentary, bottom perspective view of one end 

of the controlled zone conveyor of FIG. 1, showing the drive member, 
conveyor rollers and drive elements. 

[0014] FIG. 5 is an enlarged, fragmentary, top perspective view of an alternate 

embodiment of the drive elements between the drive member and the 
conveyor rollers. 

[0015] FIG. 6 is a diagrammatic side view of a conveyor comprising a 

plurality of controlled conveyor sections as illustrated in FIG. 1 with 
gravity conveyor sections interposed therebetween. 

[0016] FIGS 7-9 are control timing charts. 

[0017] Reference will now be made in detail to an embodiment of the invention, 

an example of which is illustrated in the accompanying drawings. 
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Detailed Description Of An Embodiment Of The Invention 

[0018] Referring now to the drawings in detail, which depict an exemplary 

embodiment of the present invention, wherein like numerals indicate the 
same elements throughout the views, Fig. 1 is a fragmentary perspective 
view of declined conveyor generally indicated at 2. Conveyor 2 
includes controlled conveyor section 4 having first end 6 and second 
end 8. First end 6 is the entrance of controlled conveyor section 4, 
which receives articles from adjacent gravity conveyor 9 disposed 
immediately upstream of controlled conveyor section 4. Second end 8 
is the exit, or discharge, end of controlled conveyor section 4, which 
discharges articles to adjacent gravity conveyor 11 disposed 
immediately downstream of controlled conveyor section 4. Controlled 
conveyor section 4 has a pair of spaced apart conveyor side frames 10, 
12, disposed generally parallel to each other and extending in a 
longitudinal direction which is aligned with the downstream direction, 
indicated by arrow 14. Controlled conveyor section 4 includes a 
plurality of conveyor rollers 16. Each conveyor roller 16 is 
constructed similarly, being rotatable about an axis of rotation which is 
disposed transverse (not necessarily perpendicular) to the downstream 
direction. Each conveyor roller 16 includes spaced apart ends 18, 20 
which are supported by side frames 10, 12, respectively. Each 
conveyor roller 16 is generally cylindrical, the upper edge of which 
defines the conveying surface along which articles such as package 22 
are transported. 

[0019] Referring also to FIG. 2, controlled conveyor 4 is disposed upstream of 

and adjacent to gravity conveyor 11. Gravity conveyor 11 may be of 
any construction known for gravity conveyors. As depicted, gravity 
conveyor includes a plurality of conveyor rollers 24. Each conveyor 
roller 24 is constructed similarly, being generally cylindrical and 
rotatable about an axis of rotation which is disposed transverse to the 
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downstream direction. Each conveyor roller 24 includes spaced apart 
ends 26, 28 which are supported by side frames 30, 32, respectively of 
gravity conveyor 1 1 . Alternatively, gravity conveyor 1 1 , or any of the 
gravity conveyors discussed herein, could be skate wheel conveyors. 

[0020] As depicted, the length of controlled conveyor 4 is the same as that of 

gravity conveyor 11, although not required to be. In the depicted 
embodiment, controlled conveyor 4 and gravity conveyor 1 1 are six 
feet long. If space allows, a longer controlled conveyor 4 may provide 
additional effectiveness to the control of packages being conveyed. 
Controlled conveyor 4 and gravity conveyor 1 1 may be constructed as 
individual sections, as shown, being bolted together. Alternatively, the 
side frames on each side may be a single piece, such forming a single, 
unitary conveyor comprising controlled conveyor 4 and gravity 
conveyor 1 1 . 

[0021] Controlled conveyor 4 includes two sensors, PE1 and PE2. Sensor 

PE1 is located a distance downstream of exit 8 of controlled conveyor 
4, in gravity conveyor 11. In the embodiment depicted, sensor PE1 is a 
photo eye, and as is known, reflector Rl is located across from sensor 
PEL Sensor PE1 generates a beam and detects any interruption of the 
beam reflected back by reflector Rl. Alternatively, reflector Rl could 
be a receiver for a beam generated by sensor PEL Still yet, proximity 
sensors or even mechanical sensors may be used. Any type of package 
presence sensor can be used for any of the sensors, and as used herein, 
sensor refers to any device in any orientation which is used to detect 
the presence of an article at a location or in an area on the conveyor, 
and is not limited to the photo eyes depicted. Sensor PE1 detects the 
presence of any object which blocks the photo eye beam, and is 
configured to send a signal to a controller (not shown) to notify the 
controller of the presence of a package at sensor PEL 
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[0022] Sensor PE2 is disposed adjacent second end 8 of controlled conveyor 

4. In the embodiment depicted, it is disposed on the side of side frame 
12, opposite the side of side frame 10 along which packages are 
aligned by skewed roller section 34, as will be discussed below. 
Sensor PE2 is angled upstream across controlled conveyor 4, targeting 
reflector R2 disposed in the embodiment depicted about three to four 
feet upstream of the end of controlled zone 4, in upstream gravity 
conveyor 9. Sensor PE2 is configured to detect packages arriving at 
entrance 6 while still in upstream conveyor 9, such as shown by 
package 22. In the orientation shown, sensor PE2 also detects the 
packages as they travel through at least a portion of controlled 
conveyor 4. The location at which a package in controlled conveyor 4 
will cease to be detected by sensor PE2 depends on the location and 
orientation of sensor PE2, and the package size and position on the 
conveyor. For example, with package aligned on the side of conveyor 
side frame 10, the lateral width and longitudinal length of the package 
will determine when the trailing edges of the package clear beam 36 
emanating from sensor PE2. Sensor PE2 is configured to send a signal 
to controller (not shown) to notify the controller of the presence of a 
package. Sensor PE2 may be oriented in any orientation which 
provides the desired monitoring, at least of arriving packages. 
Monitoring package presence throughout at least a portion of 
controlled conveyor 4 may be accomplished by more than one 
appropriately placed sensor, or even omitted with a similar control 
result being accomplished with timers. 

[0023] Referring also to FIG. 3, which is a bottom plan view of the controlled 

zone conveyor of FIG. 1, cross members 38, 40 span between side 
frames 10, 12, holding them in the appropriate position. Controlled 
conveyor 4 includes drive member 42 which is carried by controlled 
conveyor 4 through brackets 44, 46, disposed below the conveying 
surface. Brackets 44, 46 may be mounted to side frame 12 as 



-7- 



illustrated in FIG. 3, or to cross members 38, 40, as illustrated in FIG. 
4. Drive member 42 is rotatable about a drive axis of rotation, and is 
oriented with its drive axis of rotation extending generally in the 
downstream longitudinal direction. 

[0024] In the depicted embodiment, drive member 42 is a self powered roller, 

also referred to as a motor driven roller, or MDR. Drive member 42 is 
depicted as a tube having a generally cylindrical shape, with the drive 
motor and gear reduction, if any, disposed within the tube. 
Alternatively, the drive motor may be external to the tube, such as 
carried by bracket 44 or 46, or a separate bracket. 

[0025] In the depicted embodiment, drive member 42 is a 55.72 inch 

(1415mm) long, 24vDC, low torque MDR available from ITOH Denki, 
part number PM-486FE-15-1400-D024, PM-486FC-20-1400-D024 or 
PM-486FC-30-1400-D024 (depending on speed, for example as 
discussed below in reference to FIG. 6), having a 1.9 inch (48.6mm) 
outside diameter. The length of drive member 42 was selected based 
on the longest commercially available MDR, although other 
individually powered drive member may be used, as well as two or 
more MDRs. It is noted that the cost of a single 55.72 inch long MDR 
is less than the cost of two 30 inch long MDRs. 

[0026] Referring to FIG. 4, which is an enlarged, fragmentary, bottom 

perspective view of one end of drive member 42, near end 8 of 
controlled conveyor 4, of FIG. 1, showing drive member 42, conveyor 
rollers 16 and drive elements 48. Drive member 42 is connected to 
conveyor rollers 16 in a driving relationship through drive elements 48. 
In the embodiment depicted, drive elements are elastomeric O-belts, as 
are well known. As shown, each conveyor roller 16 includes an 
annular groove 50 which is configured to receive O-belt 48. In the 
embodiment depicted, a single O-belt 48 drives more than one 
conveyor roller 16, wrapping partially around the top of downstream 
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conveyor roller 16a in groove 50, under roller 16a to the annular 
groove 50 at the bottom side of conveyor roller 16b, around conveyor 
roller 16b, and returning from the top in between conveyor rollers 16a 
and 16b, to wrap around drive member 42. Drive member 42, may 
have, but does not require, grooves for O-belts 48. Alternatively, a 
single O-belt may drive a single conveyor roller 16, although such a 
configuration, in the aggregate, can place a higher torque load on drive 
member 42. As a result of the smaller diameter of annular groove 50, 
the speed of conveyor rollers 16 is slightly greater than if annular 
groove 50 was omitted, and conveyor rollers 16 were driven on their 
maximum outer diameter. It is noted that losses and slippage may 
occur between O-belts 48, drive member 42 and conveyor rollers 16. 
Ultimately, the speed of conveyor rollers 16 relative to the speed of 
drive member 42 depends on the diameters of the two, and any losses 
and slippage of O-belts 48. For example, a measured tangential speed 
of about 5 1 feet per minute for drive member 42 produced a measured 
tangential speed of about 61 feet per minute in a conveyor roller. 

[0027] As seen in FIGS. 1-4, controlled conveyor 4 includes skewed roller 

section 34, which may comprise the entirety of conveyor rollers 16, or 
exclude one or more conveyor rollers 16 at ends 6 and 8. When 
conveyor rollers 16 are being driven, skewed roller section 34 drives 
the packages toward skate wheel guard 19 disposed along the top of 
side frame 10 (see FIG. 2), as is well known, tending to align the 
packages along the edge. 

[0028] In order to accommodate various center distances, a plurality of 

openings 52 are provided in side frames 10, 12, which receive the axle 
ends 54 of conveyor rollers 16. For conveyor rollers 16 on a 2 inch 
center, openings 52 may be formed on 1 inch or 2 inch centers; for 
conveyor rollers on a 3 inch center, openings 52 may be formed on 1 
inch or 1 14 inch centers. Openings 52 may be formed on a variety of 
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centers, accommodating a variety of roller centers and skew angles. It 
is noted that axle ends 54 may have any known shape, such as round or 
hexagonal. 

[0029] The center distances of openings 52 are used to create the skew in 

skewed roller section 34, by offsetting the ends of the conveyor rollers 
16. For example, the skew offset could be 4 l A inches (1Mb" spacing of 
openings 52) on a 22" distance between the frame sides. As another 
example, the skew offset could be 4 inches (1 inch spacing of openings 
52). 

[0030] Skewed roller section 34 is not required for practice of the present 

invention, but the advantages of edge aligning from the skew are lost. 

[0031] In FIG. 4, rollers 16d-16g are skewed various amounts, fanning out as 

the downstream end of skewed roller section 34 returns to non-skewed 
rollers, at least conveying roller 16c as depicted, although there may be 
more than one non-skewed rollers. End 6 is configured similarly. O- 
belt 48a is shown engaging two conveyor rollers 16e and 16g. The 
spacing at this end of the conveyor rollers leaves less room for the O- 
belt than, for example, between skewed conveyor rollers 16a and 16b. 
Additional annular grooves 50a can be seen in FIGS. 1 and 2, which 
are used to slave conveyor rollers, which are not driven directly by 
drive member 42, to other conveyor rollers. Slaving rollers to other 
rollers in this manner is known. 

[0032] Optionally, after aligning the packages along guard rail 19, it may be 

desirable to minimize drag of the guard rail on the packages by proving 
a small gap therebetween as the packages progress downstream of 
skewed roller section 34. This can be done in a variety of ways, such 
as disposing the guard rail 19 in controlled conveyor 4 slightly offset 
inwardly of the guard rails in the gravity conveyors. Another way 
could be to provide a short reverse angle skew section at end 8 of 
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controlled conveyor 4 to move the packages slightly away from guard 
rail 19. 

Referring to FIG. 5, there is shown an enlarged, fragmentary, top 
perspective view of an alternate embodiment of drive elements 48a 
between drive member 42 and conveyor rollers 17. In this 
embodiment, there are no annular grooves on conveyor rollers 17. 
This allows the present invention to be used to retrofit existing gravity 
conveyors, by simply adding drive member 42 and sensors PE1 and 
PE2, without having to replace the existing rollers. Although O-belts 
48a do not track around conveyor rollers 17 along a single line as they 
would in an annular groove, the range of motion of O-belts 48 is 
constrained by the locations and orientation of the drive member 42 
shafts and conveyor rollers 17. 

In the embodiment depicted, conveyor rollers 16 could be coated for 
increased friction, although such is not always necessary, and reduces 
the cost if omitted. In the embodiment depicted, conveyor rollers 1 6 
were model GR-(BF")-137L16C (where BF" is the dimension between 
frames in inches) available from SST, having an outside diameter of 
1 3/8 inches. Conveyor rollers 16 have grease packed shielded 
bearings. 

In the gravity conveyors, e.g. , 9 and 11, conveyor rollers 24 were 
model GR-(BF")-135B18C available from SST, having an outside 
diameter of 1 3/8 inches. These rollers 24 have lightly oiled, open 
bearings, with a small axle which presents less bearing friction, making 
it easier for packages to overcome the bearing friction. 

Referring now to FIG. 6, which is a diagrammatic side view of a 
declined conveyor comprising a plurality of controlled conveyor 
sections 4a-d, with gravity conveyor sections 9a-d and 1 1 a-d 
interposed therebetween. The embodiment depicted is presented as an 
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example, to which the practice of the invention and the claims are not 
limited. Packages arriving at the high end 56, such as from a sortation 
conveyor, may be traveling at any speed, even including high speeds, 
for example, 400 feet per minute or more. Packages first encounter 
gravity conveyor 9a, about 9 feet long for example, which may impede 
the package flow if the rollers are spinning slower than the package 
speed. The drive member of first controlled conveyor 4a may have, for 
example, a speed of about 30 meters per minute. Packages are slowed 
a little as they flow across controlled conveyor 4a, about 6 feet long for 
example, with the skew section driving the packages toward edge 
alignment. Packages flow from controlled conveyor 4a to gravity 
conveyor 11a, about 6 feet long for example, and from there to a 
section of gravity conveyor designated 9b □, about 12 feet long for 
example, which may, of course, be considered with gravity conveyor 
9b as a single gravity conveyor. Packages may pick up speed in 
gravity conveyors 9b □ and 9b before entering second controlled 
conveyor 4b, which slows the packages and tends to realign them 
toward the edge. The drive member of second controlled conveyor 4b 
may have, for example, a speed of about 20 meters per minute. 
Packages flow from controlled conveyor 4b to gravity conveyor lib, 
and from there to gravity conveyor 9c. From there, to controlled 
conveyor 4c, the drive member of which may have, for example, a 
speed of about 15 meters per minute. As with the earlier controlled 
conveyors, controlled conveyor 4c slows the packages and tends to 
realign them toward the edge. Similar to before, packages flow from 
controlled conveyor 4c to gravity conveyors 11c and 9d. Packages 
reach the last depicted controlled conveyor 4d, the drive member of 
which may have, for example, a speed of about 1 5 meters per minute. 
Controlled conveyor 4d slows the packages and tends to realign them 
toward the edge. From there the packages flow to gravity conveyor 
lid, and to level conveyor 58. It is noted that generally the higher the 
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speed of the drive member, the lower the available torque of the drive 
member and concomitantly the lower the available torque of conveyor 
rollers driven by that drive member. The lower the torque of the 
conveyor rollers, the easier it is for packages to overrun the conveyor 
rollers. For packages moving faster than the conveyor rollers when the 
packages enter the controlled conveyor, the ability for the conveyor 
rollers to be overrun is advantageous, reducing sudden speed changes 
and allowing the controlled conveyor to absorb surges of packages. 

[0037] In the embodiment depicted, each controlled conveyor 4 of the 

declined conveyor is controlled independently of each other. In the 
depicted embodiment, the MDR used as drive member 42 includes the 
driver card required for the motor. Electronics on board the driver card 
function as the controller for its respective controlled conveyor 4, as it 
can be programmed with the logic for controlling the motor driver. It 
is noted that a separate controller may be used, or even a single 
common controller for all controlled conveyors 4. There are ways to 
practice the present invention without a controller, such as, for 
example, if sensors having timers are used. In such a configuration, 
such sensors might be used in conjunction with an external hard wired 
circuit configuration that effects control. 

[0038] Controlled conveyor 4 is controlled in a manner that maintains control 

of packages as they travel down the decline conveyor, and can 
minimize pressure if the declined conveyor becomes backed up. 

[0039] Until a package is detected by sensor PE2, drive member 42 is not 

running. Referring to FIG. 7, once the controller receives a signal 
from sensor PE2 indicating the presence of a package, indicated at A, 
and sensor PE1 is not indicating the presence of a package, the 
controller starts the motor for drive member 42, indicated at B. Since 
sensor PE2 is configured to detect an arriving package when it is 
upstream of controlled conveyor 4, the motor will be running when a 
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package reaches controlled conveyor 4. When the package has 
cleared sensor PE2, indicated at C, the controller is notified that sensor 
PE2 has become unblocked, and the motor continues running for a 
period of time, referred to as run holding time, indicated at D, so as to 
pass the package out of controlled conveyor 4 to downstream gravity 
conveyor 1 1 . When the run holding timer has timed out, the controller 
stops driving the motor, indicated at E. In the embodiment depicted, 
the run holding time is fixed at 7 seconds. A series of packages may 
be spaced such that sensor PE2 remains blocked through the last of the 
packages, at which time the run holding timer of the controller will 
start and the controller will continue to drive the motor until the timer 
times out. 

[0040] Referring to FIG. 8, if a package is sensed by sensor PE1, indicated at 

F , the controller will start the motor, indicated at G. If sensor PE1 
remains blocked for more than a predetermined time, referred to as jam 
time, indicated at H, the controller will stop the motor, indicated at I, 
and maintain the motor stopped for the duration that sensor PE1 
indicates a package, indicated at J, even if sensor PE2 indicates the 
presence of a package, indicated at K, during duration J. If, at the time 
sensor PE1 ceases indication presence of a package indicated at L, and 
sensor PE2 is indicating presence of a package, indicated at M, the 
controller will start the motor, indicated at N, and the control cycle 
described in reference to FIG. 7 is followed. If sensor PE2 was not 
blocked at the time sensor PE1 became unblocked, at L, the motor 
would start for a period of time, referred to as the second run holding 
time, to clear the controlled conveyor. 

[0041] Referring to FIG. 9, if a package is sensed by sensor PE1, indicated at 

O, for a duration of time, indicated at P, which is less than the jam 
time, the controller will continue to run the motor for a period of time, 
referred to as the second run holding time, indicated at Q, which is 
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how long the motor continues to run after sensor PE1 has been cleared. 
Once the second run holding timer times out, the controller stops the 
motor, indicated at R. It is noted that if sensor PE2 was blocked when 
the second run holding timer timed out, the control cycle described in 
reference to FIG. 7 is followed, and the motor would not stop at R. In 
the depicted embodiment, the second run holding time is variable and 
may be set at any period of time, 5 seconds for example, long enough 
to insure that packages are conveyed off of controlled conveyor 4 to 
gravity conveyor 1 1 . 

[0042] It is noted that the controlled conveyor section according to the present 

invention is not limited to the previously described control method, 
and may be used with any suitable control method, and control circuit 
and logic. 

[0043] The foregoing description of a preferred embodiment of the invention has 

been presented for purposes of illustration and description. It is not 
intended to be exhaustive or to limit the invention to the precise form 
disclosed. Obvious modifications or variations are possible in light of the 
above teachings. The embodiment was chosen and described in order to 
best illustrate the principles of the invention and its practical application 
to thereby enable one of ordinary skill in the art to best utilize the 
invention in various embodiments and with various modifications as are 
suited to the particular use contemplated. It is intended that the scope of 
the invention be defined by the claims submitted herewith. 



